, which is required for many energy-dependent cellular processes, has emerged as a potentially unifying mechanism for agerelated conditions. A study in this issue of The EMBO Journal identifies a novel link between depletion of NAD + and age-associated loss of proliferating adult neural stem/progenitor cells in the murine brain (Stein & Imai, 2014) . These data have important implications for how brain function might decline with age.
See also: LR Stein & S Imai (June 2014)
S tem cells are defined by two essential functions: (i) the ability to differentiate into multiple cellular lineages and (ii) the capacity to undergo self-renewing mitosis. Loss of either function can diminish tissue homeostasis and thus cause phenotypes and pathologies associated with aging (Jones & Rando, 2011) . Impaired differentiation deprives tissues of essential cell lineages, whereas loss of self-renewal depletes the progenitor pool and ultimately exhausts any lineages that arise from those progenitors. In the case of neural stem/ progenitor stem cells (NSPCs), impairment of both renewal and differentiation occurs during aging, but why do these NSPC functions decline with age? Stein and Imai show that this loss is likely due to an age-related decline in the enzyme nicotinamide monophosphoribosyl transferase (Nampt) and hence its product nicotinamide mononucleotide (NMN). NMN is subsequently converted into nicotinamide adenine dinucleotide (NAD + ), a crucial co-factor for numerous energy-requiring cellular processes, including energy metabolism, deacetylation, polyadenylation, and calcium signaling (Fig 1) . This new study raises several intriguing questions. The finding that SIRT1 and SIRT2, which have deacetylase activity, are redundantly required for oligodendrocyte differentiation suggests the existence of an acetylated factor or factors that mediate this differentiation. As the authors point out, the tumor suppressor p53 stands out as a relevant SIRT1/2 target in this context. p53 is activated by acetylation, is deacetylated by both sirtuins, and induces p21 transcription in many cell types. Further, p53 acetylation and activity is antagonized by Olig2, a transcription factor that is needed for oligodendrocyte genesis Sun et al, 2011) . Thus, p53 is a strong candidate as a downstream suppressor of oligodendrocyte differentiation, which is reversed by NAD + -dependent SIRT1 and SIRT2 activity. This study also comes on the heels of another recent publication in which NAD + was shown to be essential for the maintenance of mitochondrial homeostasis in the muscles of aging mice (Gomes et al, 2013) . Given that loss of NAD + has now been linked to multiple age-associated conditions (Yoshino et al, 2011; Gomes et al, 2013) , an important unanswered question is whether the age-related depletion of NAD + results from a common source, such as loss of NAMPT, or whether there are other causes of NAD + depletion (Fig 1) . 
